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[57] ABSTRACT 

An automotive vehicle includes a lock mechanism for 
locking a seat slide unit on Which a vehicle seat is mounted 
or a seat reclining unit mounted on the vehicle seat. AscreW 
rotatably mounted on an upper rail is in mesh With a nut 
secured to a loWer rail or mounted on a seat back frame. 

Each of the screw and the nut has a lead angle greater than 
an angle of friction thereof so that the screW can rotate in 
response to a load applied to the vehicle seat or a seat back, 
thus enabling adjustment of the position of the vehicle seat 
in a direction longitudinally of the vehicle body or that of the 
angle of inclination of the seat back. If deceleration or 
acceleration of a value not smaller than a predetermined 
value is applied to the vehicle seat, the screw is urgently 
locked to thereby maintain the current position of the vehicle 
seat or the current angle of inclination of the seat back. 

6 Claims, 8 Drawing Sheets 
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VEHICLE SEAT LOCK MECHANISM 

This is a division of Ser. No. 08/490,695, ?led Jun. 16, 
1995 now US. Pat. No. 5,727,768. 

BACKGROUND OF THE INVENTION 

1. Field of the Invention 
The present invention relates generally to a vehicle seat 

lock mechanism for locking a seat slide unit on Which a 
vehicle seat is mounted or a seat reclining unit mounted on 
the vehicle seat and, more particularly, to a vehicle seat lock 
mechanism for securely locking a seat or a seat back When 
a great deceleration or acceleration is applied to the seat due 
to a vehicle collision or the like While the position of the seat 
or the angle of inclination of the seat back is being adjusted. 

2. Description of Related Art 
As a conventional seat slide unit, Japanese Patent Publi 

cation (examined) No. 62-61462 discloses a seat slide 
adjuster capable of adjusting the position of a seat step by 
step. This adjuster is intended to slide the seat by alternately 
engaging tWo lock plates With a plurality of latches of a latch 
plate. During a seat sliding operation, one of the lock plates 
is engaged With any one of the plurality of latches at all 
times. 

Japanese Utility Model Publication (examined) No. 
62-42834 discloses a seat slide unit for locking a seat by 
utiliZing an inertial force. The seat slide unit is implemented 
by tWo independent lock portions disposed on respective 
sides of the seat. One of the lock portions is of a manual 
locking type for use in a normal seat sliding operation, While 
the other is of an inertial locking type for automatically 
locking the seat When an abrupt deceleration or acceleration 
is generated due to a vehicle collision or the like. 

Japanese Utility Model Publication (examined) No. 
63-46258 discloses a lock unit for locking a seat slide unit, 
Wherein inclined surfaces is formed forWardly and rear 
Wardly of a lock hole, thereby alloWing a lock plate to be 
easily introduced into the lock hole. 
On the other hand, a conventional seat reclining unit is 

intended to properly adjust the angle of inclination of a seat 
back generally by manually releasing engagement of a lock 
gear With a sector gear ?xed to a seat back frame or by 
electrically sWinging the sector gear. 
Of the above-described conventional seat slide units, the 

seat slide adjuster disclosed in Japanese Patent Publication 
No. 62-61462 is required to move the seat by operating an 
operating lever pitch by pitch, resulting in a troublesome 
operation of the operating lever and much time required for 
moving the seat. 

The seat slide unit disclosed in Japanese Utility Model 
Publication No. 62-42834 is of a structure in Which the lock 
plate is immediately locked by operation of a deceleration/ 
acceleration sensor. This sensor is, hoWever, ineffective 
When the lock lever is being operated. 

The lock unit disclosed in Japanese Utility Model Publi 
cation No. 63-46258 does not guarantee that the lock plate 
be positively introduced into the lock hole along an inclined 
surface When deceleration or acceleration is applied to the 
seat While the position of the seat is being adjusted. 
On the other hand, particularly in the manually-operated 

one of the seat reclining units, the seat back has been 
abruptly tilted forWards or backWards When deceleration or 
acceleration is applied to the seat during operation of the 
operating lever. 

SUMMARY OF THE INVENTION 

The present invention has been developed to overcome 
the above-described disadvantages. 
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2 
It is accordingly an objective of the present invention to 

provide a lock mechanism capable of securely locking a seat 
or a seat back even When a great deceleration or acceleration 

is applied to the seat due to a vehicle collision or the like 
While an operating lever is being operated to slide the seat 
or tilt the seat back. 

In accomplishing the above and other objectives, the lock 
mechanism according to one form of the present invention 
is capable of locking a seat slide unit having a ?rst member 
secured to a vehicle body and a second member slidably 
mounted on the ?rst member With a vehicle seat ?xedly 
mounted on the second member. The lock mechanism com 
prises a screW rotatably mounted on the second member and 
extending in parallel thereWith, and a nut secured to the ?rst 
member and being in mesh With the screW. Each of the screW 
and the nut has a lead angle greater than an angle of friction 
thereof so that the screW rotates in response to a load applied 
to the second member, to thereby alloW the second member 
to slide relative to the ?rst member. The lock mechanism 
also comprises an emergency lock means for locking the 
screW in response to deceleration or acceleration of a value 
not smaller than a predetermined value applied to the vehicle 
seat. 

Conveniently, the lock mechanism further comprises ?rst 
and second casings secured to the second member for 
rotatably supporting ?rst and second ends of the screW, 
respectively. In this case, the emergency lock means com 
prises the ?rst casing and a disk secured to the ?rst end of 
the screW and rotatably accommodated in the ?rst casing. 
Each of the ?rst and second casings has a space de?ned 
therein to alloW the screW to move in a direction axially 
thereof. The ?rst casing also has inner Walls With one of 
Which the disk is brought into frictional contact upon 
application of said deceleration or acceleration, to thereby 
lock the screW. 

Advantageously, the lock mechanism also comprises an 
elastic means accommodated in the space, Wherein the 
predetermined value can be changed by adjusting an elastic 
force of the elastic means from outside. 

Conveniently, the lock mechanism further comprises a 
lock member pivotally mounted on the second member, an 
operating lever pivotally mounted on the second member, 
and a cam securely mounted on the operating lever for 
rotation together thereWith, Whereby operation of the oper 
ating lever causes the cam to press the lock member against 
the disk to thereby lock the screW. 

Alternatively, the emergency lock means comprises a pair 
of inertial lock members slidably accommodated Within the 
?rst casing and a disk secured to the ?rst end of the screW 
and rotatably accommodated in the ?rst casing. In this case, 
the disk is disposed so as to confront the pair of inertial lock 
members in a spaced relationship so that the disk is brought 
into frictional contact With one of the pair of inertial lock 
members upon application of said deceleration or 
acceleration, to thereby lock the screW. 

In another form of the present invention, the lock mecha 
nism is designed to lock a seat slide unit having a loWer rail 
secured to a vehicle body and an upper rail slidably mounted 
on the loWer rail With a vehicle seat ?xedly mounted on the 
upper rail. This lock mechanism comprises a manual lock 
unit and an emergency lock unit juxtaposed With each other. 
The manual lock unit comprises an operating lever rotatably 
mounted on the upper rail, a lock member ?xedly mounted 
on the operating lever for rotation together thereWith, and a 
latch plate secured to the loWer rail and engageable With the 
lock member to lock the vehicle seat. On the other hand, the 
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emergency lock unit comprises a screw rotatably mounted 
on the upper rail and extending in parallel therewith, and a 
nut secured to the loWer rail and being in mesh With the 
screW. Each of the screW and the nut has a lead angle greater 
than an angle of friction thereof so that the screW rotates in 
response to a load applied to the vehicle seat, to thereby 
alloW the upper rail to slide relative to the loWer rail. The 
emergency lock unit also comprises an emergency lock 
means for locking the screW in response to deceleration or 
acceleration of a value not smaller than a predetermined 
value applied to the vehicle seat. 

In a further form of the present invention, the lock 
mechanism is designed to lock a seat reclining unit mounted 
on a vehicle seat having a seat cushion frame and a seat back 
frame. The seat reclining unit has a ?rst member secured to 
the seat back frame. The vehicle seat is ?xedly mounted on 
a second member slidably mounted on a vehicle body. The 
lock mechanism comprises a screW rotatably mounted on the 
second member and extending in parallel thereWith, an arm 
pivotally mounted on the seat cushion frame and having ?rst 
and second ends opposite to each other With the ?rst end of 
the arm secured to the ?rst member, and a nut mounted on 
the second end of the arm and being in mesh With the screW. 
Each of the screW and the nut has a lead angle greater than 
an angle of friction thereof so that the screW rotates in 
response to a load applied to the ?rst member, to thereby 
alloW the ?rst member to move relative to the second 
member. The lock mechanism also comprises an emergency 
lock means for locking the screW in response to deceleration 
or acceleration of a value not smaller than a predetermined 
value applied to the vehicle seat. 

Since the screW and the nut are made to have a lead angle 
greater than the angle of friction thereof, the screW rotates 
When a load is applied to either the ?rst member or the 
second member, alloWing one of the ?rst member and the 
second member to move relative to the other. When decel 
eration or acceleration of a value not smaller than the 
predetermined value is applied to the seat, the screW is 
locked by the emergency lock means. 

BRIEF DESCRIPTION OF THE DRAWINGS 

The above and other objectives and features of the present 
invention Will become more apparent from the folloWing 
description of preferred embodiments thereof With reference 
to the accompanying draWings, throughout Which like parts 
are designated by like reference numerals, and Wherein: 

FIG. 1 is a perspective vieW of a seat slide unit provided 
With a lock mechanism according to a ?rst embodiment of 
the present invention; 

FIG. 2 is an exploded perspective vieW of the seat slide 
unit of FIG. 1; 

FIG. 3 is a vertical sectional vieW of an emergency lock 
means mounted in the seat slide unit of FIG. 1; 

FIG. 4 is a front vieW, partially in section, of the emer 
gency lock means shoWn of FIG. 3; 

FIG. 5 is a front vieW, partially in section, of a modi? 
cation of the emergency lock means; 

FIG. 6 is an exploded perspective vieW of another modi 
?cation of the emergency lock means; 

FIG. 7 is a perspective vieW of a seat slide unit provided 
With a lock mechanism according second embodiment of the 
present invention; 

FIG. 8 is a front vieW, partially in section, of an emer 
gency lock means mounted in the seat slide unit of FIG. 7; 
and 
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4 
FIG. 9 is a fragmentary perspective vieW of a seat 

reclining unit provided With a lock mechanism according to 
a third embodiment of the present invention. 

DETAILED DESCRIPTION OF THE 
PREFERRED EMBODIMENTS 

FIGS. 1 and 2 depict a seat slide unit provided With a lock 
mechanism of the present invention for locking the seat slide 
unit. The seat slide unit is comprised of a pair of seat tracks 
mounted on respective sides of a vehicle body and a lock 
mechanism mounted on one of the seat tracks. 

Each of the seat tracks is comprised of a loWer rail 2 
anchored to a ?oor of the vehicle body, and an upper rail 4 
slidably mounted on the loWer rail 2 so as to cover it from 
above. A seat (not shoWn) is ?xed onto the upper rail 4. 
An lever bracket 6 having a generally U-shaped section 

and a generally ?at rear casing bracket 8 are secured to front 
and rear end portions of an upper surface of the upper rail 4. 
A front casing 10 and a rear casing 12 are secured to loWer 
surfaces of portions, protruding in the WidthWise direction of 
the vehicle body, of the lever bracket 6 and the rear casing 
bracket 8, respectively. The front and rear casings 10 and 12 
rotatably support front and rear ends of a screW 14 extending 
in parallel With the upper rail 4. The screW 14 is in mesh With 
a nut 16 ?xed to the loWer rail 2 via a nut bracket 18. The 
screW 14 and the nut 16 are so selected as to have a lead 
angle greater than the angle of friction thereof. Because of 
this, When a load is applied from the seat to the screW 14 via 
the upper rail 4 in the axial direction of the screW 14, the 
screW 14 rotates so that the upper rail 4 together With the seat 
is moved relative to the loWer rail 2 in a direction in Which 
the load is applied. 
The lever bracket 6 has vertical side Walls opposed to each 

other and having respective holes 6c de?ned therein at end 
portions 6b thereof, While an operating lever 26 is pivotally 
inserted into these holes 6c. A cam 28 is mounted on and 
rigidly secured to the operating lever 26 so as to extend 
therethrough betWeen the vertical side Walls of the lever 
bracket 6 for rotation together With the operating lever 26. 
A lock spring 30 is Wound around a rear end portion of the 
operating lever 26 and has one end in engagement With a 
groove 26a de?ned in the rear end portion of the operating 
lever 26 and the other end in engagement With an upper 
surface of the upper rail 4 so as to urge the operating lever 
26 in the clockWise direction in FIG. 1. 

The lever bracket 6 also has a pair of vertical support 
plates 6a formed by cutting and raising that portion of the 
lever bracket 6 Which is located above the upper rail 4. The 
vertical support plates 6a pivotally support a lock plate 20 
for locking a disk accommodated in the front casing 10 and 
an arm 22 for releasing engagement of the lock plate 20 With 
the disk by moving the lock plate 20 upWards. The disk is 
described later. 
As shoWn in FIG. 3, the lock plate 20 and the arm 22 are 

?xed to each other at central portions thereof by means of a 
pin 24 so as to vertically move together. A free end portion 
of the arm 22 is bent upWards and loosely received in a slit 
28a de?ned in the cam 28 on the upper surface thereof, While 
a free end portion of the lock plate 20 is bent doWnWards 
With the cam 28 interposed betWeen the free end portion of 
the lock plate 20 and that of the arm 22. The lock plate 20 
has a loWer end 20a (engagement portion) of a generally 
V-shaped section extending doWnWards through an opening 
6d de?ned in the lever bracket 6 for engagement With the 
disk. 
As shoWn in FIGS. 2 and 4, the front casing 10 is 

comprised of a pair of casing halves 10a and 10b, While a 
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disk 32 ?xed to the front end portion of the screw 14 by 
means of a bolt 34 is accommodated in the front casing 10. 
The disk 32 has an annular groove 32a de?ned therein at an 
axially central portion thereof and having a generally 
V-shaped section. The disk 32 also has front and rear 
inclined circumferential surfaces 32b on respective sides of 
the annular groove 32a. On the other hand, the casing halves 
10a and 10b have respective inclined inner Walls 10c 
confronting associated inclined circumferential surfaces 32b 
of the disk 32. Each of the inclined inner Walls 10c of the 
casing halves 10a and 10b has a gradient equal to that of the 
associated one of the inclined circumferential surfaces 32b 
of the disk 32. The bolt 34 has a head to Which a rod 36 is 
secured. This rod 36 is rotatably inserted into a recess 11 
de?ned in the casing half 10a on a front portion thereof to 
rotatably support the screW 14. The rod 36 has a conical 
recess 36a de?ned therein on a front end surface thereof in 
Which a ball 38, urged against the rod 36 via a disk-shaped 
plate 40 by an elastic means 42 such as, for example, a 
spring, is received. 

LikeWise, another rod 36 is secured to a rear end of the 
screW 14, and a ball 38 is urged against the rod 36 via a 
disk-shaped plate 40 by an elastic means 42. 

The lock mechanism of the above-described construction 
operates as folloWs. 

The operating lever 26 is alWays urged by the lock spring 
30 in the clockWise direction in FIG. 1. When there is no 
need to adjust the position of the seat in a direction longi 
tudinally of the vehicle body, the lock plate 20 is pressed 
doWnWards by the cam 28 in a manner as shoWn in FIG. 3. 
Consequently, the loWer end 20a of the lock plate 20 is held 
in engagement With the annular groove 32a of the disk 32 to 
prevent rotation of the disk 32 and that of the screW 14, 
thereby locking the seat in the current position. 

In the case Where the position of the seat is required to be 
adjusted, When the operating lever 26 is operated in a 
counterclockWise direction in FIG. 1, the cam 28 is rotated 
in the same direction to cause the arm 22 to move upWards. 
Consequently, the lock plate 20 interlocked With the arm 22 
is similarly moved upWards to disengage the loWer end 20a 
of the lock plate 20 from the annular groove 32a of the disk 
32. Under this condition, the inclined surfaces 32b of the 
disk 32 and the inclined inner Walls 10c of the casing 10 are 
spaced a predetermined distance from each other and, hence, 
application of a load to the seat results in rotation of the 
screW 14, thereby alloWing the position of the seat to be 
properly adjusted. 

If a great deceleration or acceleration is applied to the 
loWer rail 2 due to, for example, a vehicle collision or the 
like in a so-called lock-off state in Which the operating lever 
26 is being operated to adjust the position of the seat, a force 
is applied to the nut 16 so as to move the screW 14 axially 
against an elastic force of the elastic means 42 before the 
screW 14 rotates. Consequently, the disk 32 ?xed to the 
screW 14 moves similarly and brings one of the inclined 
surfaces 32b of the disk 32 into frictional engagement With 
the corresponding inclined inner Wall 10c of the front casing 
10, thereby preventing rotation of the screW 14 and locking 
the seat in the current position. In other Words, the disk 32 
and the front casing 10 constitute an emergency lock means. 
Aproper selection of the elastic force of the elastic means 

42 determines to a desired value the magnitude of decelera 
tion and acceleration at Which the inclined surfaces 32b of 
the disk 32 are brought into frictional engagement With the 
associated inclined inner Walls 10c of the front casing 10. 
As shoWn in FIG. 4, although the screW 14 is, in case of 

a vehicle collision, alloWed to axially move Within the range 
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6 
of a stroke Lprovided in the recess 11 of the casing half 10a 
(the rear casing 12 is constructed similarly), it is so designed 
that one of the inclined surfaces 32b of the disk 32 is brought 
into frictional engagement With associated one of the 
inclined inner Walls 10c of the front casing 10 before the 
amount of movement of the screW 14 reaches the stroke L. 

FIG. 5 depicts a modi?cation of the lock mechanism, 
Wherein the rod 36 is rotatably supported by a rod support 
44 secured to a front Wall of the casing half 10a, and the ball 
38 is held in contact With the front Wall of the casing half 
10a. LikeWise, the rod 36 secured to the rear end of the 
screW 14 is rotatably supported by another rod support 
secured to a rear Wall of the rear casing 12 and is held in 
contact With the rear Wall of the rear casing 12 via a ball 38, 
so that the screW 14 is prevented from moving in the axial 
direction thereof. 

In the example illustrated in FIG. 5, a pair of inertial lock 
members 46a and 46b are slidably accommodated Within the 
front casing 10 and are spaced a predetermined distance 
from each other in the longitudinal direction of the screW 14. 
The inertial lock members 46a and 46b have respective 
inclined inner surfaces 46c confronting associated inclined 
surfaces 32b of the disk 32 in a spaced relationship. Each of 
the inclined inner surfaces 46c of the inertial lock members 
46a and 46b has a gradient equal to that of associated one of 
the inclined surfaces 32b of the disk 32. These inertial lock 
members 46a and 46b are urged by an urging means 48 such 
as, for example, a spring in opposite directions in Which they 
are separated apart from each other. 

If a great deceleration or acceleration is applied due to, for 
example, a vehicle collision or the like in the lock-off state 
of the seat slide unit having the above-described lock 
mechanism, one of the inertial lock members 46a and 46b 
slides toWard the disk 32, and the inclined inner surface 46c 
of the former is brought into frictional engagement With the 
inclined surface 32b of the latter to thereby prevent rotation 
of the disk 32 and that of the screW 14, thus locking the seat 
in the current position. In other Words, the disk 32 and the 
inertial lock members 46a and 46b constitute an emergency 
lock means. The magnitude of deceleration and acceleration 
at Which the disk 32 and the inertial lock members 46a and 
46b are brought into frictional engagement With each other 
can be varied by properly selecting the urging means 48. 

Because the lock mechanism of the construction shoWn in 
FIG. 5 operates in the same manner as that of the previous 
embodiment under the normal condition, description thereof 
is omitted for brevity’s sake. 

FIG. 6 depicts another modi?cation of the lock 
mechanism, Wherein the magnitude of the inertial force at 
Which the emergency lock means operates can be easily 
adjusted from outside. 
As shoWn in FIG. 6, a pair of casing halves 10a and 10b 

have respective lever brackets 10d integrally formed there 
With and having respective lever receiving holes 106 de?ned 
therein. An operating lever 26 is rotatably inserted into the 
lever receiving holes 106, While a cam 28 is rigidly secured 
to the operating lever 26 betWeen the lever brackets 10d by 
means of a pin 29 for rotation together With the operating 
lever 26. Alock spring 30 is Wound around a rear end portion 
of the operating lever 26 and has one end in engagement 
With a groove 26a de?ned in the rear end portion of the 
operating lever 26 and the other end in engagement With an 
upper surface of the lever bracket 10d of the casing half 10b, 
so that the lock spring 30 may urge the operating lever 26 in 
the clockWise direction in FIG. 6. 
The pair of casing halves 10a and 10b have respective 

side Walls confronting the cam 28 and having respective 
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cutouts 10f de?ned therein, While a vertically arranged lock 
member 21 is slidably housed in the cutouts 10f and is 
pressed against the disk 32 by the cam 28. The lock member 
21 is urged toWards the cam 28 by means of tWo generally 
W-shaped springs 23 (only one spring is illustrated in FIG. 
6), the centers of Which are carried by associated projections 
10g formed in the cutouts 10f, and upper and loWer ends of 
Which are held in contact With the inner surface of the lock 
member 21. 

The lock member 21 has an engagement portion 21a 
protruding laterally from an inner surface thereof and 
extending vertically at a central portion thereof so as to be 
engageable With the annular groove 32a of the disk 32. To 
this end, the engagement portion 21a of the lock member 21 
is of a shape identical to that of the engagement portion 20a 
shoWn in FIGS. 3 and 4. As a matter of course, engagement 
of the engagement portion 21a of the lock member 21 With 
the annular groove 32a of the disk 32 results in locking of 
the screW 14. 

The casing half 10a has an internally threaded cylindrical 
storage portion 10h protruding forWards therefrom in Which 
are stored a ball 38 received in the conical recess 36a (refer 
to FIG. 4) of the rod 36, a disk-shaped plate 41 and a spring 
42, While a slotted set screW 43 is threaded into an open end 
of the cylindrical storage portion 10h. 
On the other hand, a rear end of the screW 14 is accom 

modated in the rear casing 12, in Which a ball 38 is urged 
against a rod 36, secured to the rear end of the screW 14, via 
a disk-shaped plate 41 by means of a spring 42, While a 
slotted set screW 43 is threaded into an open rear end of the 
rear casing 12, as similar to the front casing 10. 

Because the other components of the lock mechanism 
shoWn in FIG. 6 are constructed similarly to those shoWn in 
FIGS. 1 through 4, description thereof is omitted for brevi 
ty’s sake. 

The lock mechanism of the above-described construction 
operates as folloWs. 

The operating lever 26 is urged by the lock spring 30 in 
the clockWise direction in FIG. 6. When there is no need to 
adjust the position of the seat, the lock member 21 is pressed 
by the cam 28 to engage the engagement portion 21a of the 
lock member 21 With the annular groove 32a of the disk 32, 
thereby preventing rotation of the disk 32 and that of the 
screW 14 to lock the seat in the current position. 
When the operating lever 26 is operated in the counter 

clockWise direction in FIG. 6 in order to adjust the position 
of the seat, the cam 28 pivots together With the operating 
lever 26 and, at the same time, the lock member 21 is moved 
toWards the cam 28 by the urging force of the springs 23. 
Consequently, the engagement of the engagement portion 
21a of the lock member 21 With the annular groove 32a of 
the disk 32 is released. Under this condition, the inclined 
surfaces 32b of the disk 32 and the inclined inner Walls 10c 
of the front casing 10 are separated a predetermined distance 
apart from each other. Therefore, When a load is applied to 
the seat in the longitudinal direction of the vehicle body, the 
screW 14 rotates, thereby enabling adjustment of the position 
of the seat. 

The operation in the case Where a great deceleration or 
acceleration is applied to the loWer rail 2 due to, for 
example, a vehicle collision during operation of the operat 
ing lever 26 in the lock-off state is the same as that of the 
embodiment shoWn in FIGS. 1 through 4 and, therefore, 
description thereof is omitted. 

In the embodiment shoWn in FIGS. 1 through 5, the 
magnitude of the inertial force at Which the emergency lock 
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means operates is made adjustable by properly selecting the 
elastic force of the elastic means 42 or the urging force of the 
urging means 48, Whereas in the construction shoWn in FIG. 
6, such magnitude can be easily adjusted from outside by 
properly adjusting the length of the slotted set screW 43 
threaded into the cylindrical storage portion 10h or the rear 
casing 12 Without changing the spring 42. 

FIG. 7 depicts a lock mechanism according to a second 
embodiment of the present invention, Which comprises a 
Well-knoWn manual lock means 45 and an emergency lock 
means 47 juxtaposed With each other. 
The manual lock means 45 comprises an operating lever 

26, a lock member 49 ?xedly mounted on the operating lever 
26 for rotation together thereWith and having at least one 
paWl 49a, and a latch plate 51 secured to the loWer rail 2 and 
having a plurality of latches 51a de?ned therein for engage 
ment With the paWl 49a of the lock member 49. Seat locking 
is achieved by engaging the paWl 49a of the lock member 49 
With any one of the plurality of latches 51a of the latch plate 
51. 
On the other hand, the emergency lock means 47 is 

constructed by removing manually-operating components 
from the construction shoWn in FIG. 1 and comprises a 
screW 14 extending in parallel With the operating lever 26, 
front and rear casings 10 and 12 rotatably supporting front 
and rear ends of the screW 14, respectively, and a nut 16 
meshed With the screW 14. As shoWn in FIG. 8, the front 
casing 10 accommodates a disk 32 having no annular 
groove. If deceleration or acceleration of a value not smaller 
than a given value is applied to the loWer rail 2 due to a 
vehicle collision or the like in the lock-off state in Which the 
manual lock means 45 is released, one of inclined front and 
rear surfaces 32b of the disk 32 is brought into frictional 
engagement With associated one of inclined inner Walls 10c 
of the front casing 10, to thereby lock the seat. 

FIG. 9 depicts a lock mechanism according to a third 
embodiment of the present invention, and in the illustrated 
example the lock mechanism is applied to a seat reclining 
unit. 
As shoWn in FIG. 9, one end of a sWinging or tilting arm 

54, pivotally mounted on a seat cushion frame 58 by a pin 
56, is secured to a bracket 52 ?xedly mounted on a seat back 
frame 50. The other end of the tilting arm 54 is formed With 
a pair of generally parallel leg portions 54a, each of Which 
is pivotally connected to one end of an arm plate 62 via a pin 
60. The other end of the arm plate 62 is pivotally connected 
to a nut 66 via a pin 64. Because the nut 66 is in mesh With 
the screW 14 shoWn in FIGS. 1 or 5, the angle of inclination 
of the seat back frame 50 is maintained unchanged unless the 
operating lever 26 is operated. 
The pin 56 has a groove 56a de?ned therein on a distal 

end thereof, While a coil spring 68 has one end in engage 
ment With the groove 56a and the other end in engagement 
With a projection 70 formed on the seat cushion frame 58 so 
as to urge the seat back frame 50 forWards. 

Although the lock mechanism shoWn in FIGS. 1 or 5 
includes a nut 16 securely mounted on the loWer frame 2 via 
a nut bracket 18, the nut 66 is slidably mounted on the screW 
14. Except for this point, the other construction is identical 
and, therefore, no description is made therefor. 
The seat reclining unit shoWn in FIG. 9 operates as 

folloWs. 
When adjustment of the angle of inclination of the seat 

back is desired, the operating lever 26 is ?rst operated to 
disengage the lock plate 20 from the disk 32. A subsequent 
movement of the upper part of the body of a person sitting 
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on the seat results in tilting of the seat back. By releasing the 
operating lever 26 at a desired position, the urging force of 
the lock spring 30 acts to engage the engagement portion 
20a of the lock plate 20 With the annular groove 32a of the 
disk 32, thereby locking the disk 32 to hold the seat back at 
such a desired position. 

If a great deceleration or acceleration is applied to the 
loWer rail 2 due to, for example, a rear-end collision in the 
so-called lock-off state in Which the engagement of the lock 
plate 20 With the disk 32 is released, the upper part of the 
body of the person is abruptly inclined rearWardly and 
applies a load to the seat back. At the same time, the seat 
back pivots about the pin 56 and applies a forWardly 
directed force to the nut 66. Consequently, the screW 14 is 
pressed forWards, bringing the front inclined surface 32b of 
the disk 32 into frictional contact With associated one of the 
inclined inner Walls 10c of the front casing 10. As a result, 
the disk 32 is locked to hold the seat back at a current angle 
of inclination. 

As is clear from the above, according to the present 
invention, because the lead angle of the screW and the nut in 
mesh With each other are made to be greater than the angle 
of friction thereof, When a load is applied to the seat or the 
seat back in the lock-off state, the screW rotates to alloW the 
position of the seat or the angle of inclination of the seat 
back to be adjusted. Furthermore, When deceleration or 
acceleration of a value not smaller than a given value is 
accidentally applied to the seat, the disk and the screW are 
locked, thus preventing an abrupt sliding movement of the 
seat or an abrupt pivoting movement of the seat back. 

Although the present invention has been fully described 
by Way of examples With reference to the accompanying 
draWings, it is to be noted here that various changes and 
modi?cations Will be apparent to those skilled in the art. 
Therefore, unless such changes and modi?cations otherWise 
depart from the spirit and scope of the present invention, 
they should be construed as being included therein. 
What is claimed is: 
1. A lock mechanism for locking a seat reclining unit 

mounted on a vehicle seat having a seat cushion frame and 
a seat back frame, said seat reclining unit having a ?rst 
member to be secured to the seat back frame, said vehicle 
seat being ?xedly mounted on a second member to be 
slidably mounted on a vehicle body, said lock mechanism 
comprising: 

a screW rotatably mounted on said second member and 
extending in parallel thereWith said screW being axially 
movable relative to said second member When decel 
eration or acceleration of a value not smaller than a 
predetermined value is applied to the vehicle seat and 
to said second member; 

an arm pivotally mounted on said seat cushion frame and 
having ?rst and second ends opposite to each other, the 
?rst end of said arm being secured to said ?rst member; 
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a nut mounted on the second end of said arm and being in 
mesh With said screW, each of said screW and said nut 
having a lead angle greater than an angle of friction 
thereof so that said screW rotates in response to a load 
applied to said ?rst member, to thereby alloW said ?rst 
member to move relative to said second member; and 

an emergency lock means for locking said screW in 
response to deceleration or acceleration of a value not 
smaller than a predetermined value applied to said 
vehicle seat. 

2. The lock mechanism according to claim 1, and further 
comprising ?rst and second casings secured to said second 
member for rotatably supporting ?rst and second ends of 
said screW, respectively, Wherein said emergency lock 
means comprises said ?rst casing and a disk secured to the 
?rst end of said screW and rotatably accommodated in said 
?rst casing, each of said ?rst and second casings having a 
space de?ed therein to alloW said screW to move in a 
direction axially thereof, said ?rst casing having inner Walls 
With one of Which said disk is brought into frictional contact 
upon application of said deceleration or acceleration, to 
thereby lock said screW. 

3. The lock mechanism according to claim 2, and further 
comprising an elastic means accommodated in said space, 
Wherein said predetermined value can be changed by adjust 
ing an elastic force of said elastic means from outside. 

4. The lock mechanism according to claim 2, and further 
comprising a lock member pivotally mounted on said second 
member, an operating lever pivotally mounted on said 
second member, and a cam securely mounted on said 
operating lever for rotation together thereWith, Whereby 
operation of said operating lever causes said cam to press 
said lock member against said disk to thereby lock said 
screW. 

5. The lock mechanism according to claim 1, further 
comprising ?rst and second casings secured to said second 
member for rotatably supporting ?rst and second ends of 
said screW, respectively, Wherein said emergency lock 
means comprises a pair of inertial lock members slidably 
accommodated Within said ?rst casing and a disk secured to 
the ?rst end of said screW and rotatably accommodated in 
said ?rst casing, said disk confronting said pair of inertial 
lock members and spaced therefrom so that said disk is 
brought into frictional contact With one of said pair of 
inertial lock members upon application of said deceleration 
or acceleration, to thereby lock said screW. 

6. The lock mechanism according to claim 5, and further 
comprising a lock member pivotally mounted on said second 
member, an operating lever pivotally mounted on said 
second member, and a cam securely mounted on said 
operating lever for rotation together thereWith, Whereby 
operation of said operating lever causes said cam to press 
said lock member against said disk to thereby lock said 
screW. 


